Objective-We used a consumer panel augmented with state-specific measures of tobacco control activities to examine main effects and interactions among consumer behaviors, particularly menthol cigarette smoking, and tobacco control environment on cessation over a six-year period.
INTRODUCTION
Menthol is a popular and controversial additive in cigarettes. A preliminary evaluation of the literature by the Food and Drug Administration (FDA)'s Center for Tobacco Products (Tobacco Products Scientific Advisory Committee, 2011) indicated that menthol's cooling and anesthetic effects are related to reduced harshness of cigarette smoke, deeper inhalation, increased nicotine absorption (Ahijevych, 1999, Ahijevych and Parsley, 1999) , increased addiction (Ahijevych, 1999, Ahijevych and Parsley, 1999) , and greater difficulty quitting (Ahijevych and Garrett, 2004) . Moreover, despite recent decreases in smoking prevalence, the proportion of menthol smokers has increased, particularly among youth and minority smokers, particularly African Americans (Tobacco Products Scientific Advisory Committee, 2011), contributing the smoking-related health disparities.
Contextual factors, particularly tobacco control activities, play a role in continued smoking versus cessation. Some of the most common and effective tobacco control practices include excise taxes on cigarettes, anti-smoking advertising, and smoke-free air policies (Centers for Disease Control and Prevention [CDC], 2012) . It is plausible that these tobacco control activities and policies may influence some population subgroups differentially. However, no research has examined if these activities differentially affect menthol versus nonmenthol cigarette smokers.
Using the Socio Ecological Model (McLeroy et al., 1988 , Stokols, 1996 , Richards et al., 1996 as a framework, we examined individual consumer behaviors, particularly menthol cigarette smoking, and tobacco control environment in relation to cessation. Specifically, we used consumer panel data augmented with state-specific measures of tobacco control activities to examine the main effects and potential interactions among consumer behaviors and tobacco control environment on smoking cessation, as indicated by discontinued cigarette purchasing for at least a year among smokers in the panel. This information is particularly timely and relevant, given the recent FDA-issued Advance Notice of Proposed Rulemaking to gather information and input from the public on menthol as a cigarette additive.
METHODS
The primary data for the current study is the Nielsen Homescan Panel, which provides a record of consumer packaged goods purchases for a large panel of nationally representative U.S. households. The panel is now a joint venture between IRi and Nielsen (http:// www.ncppanel.com/content/ncp/ncphome.html). Each household in the panel is provided an optical scanner to scan barcodes of all consumer packaged goods they purchase, regardless of outlet (e.g., supermarkets, convenience stores, drug stores, gas stations). This broad coverage is important because, unlike many other product categories, smaller retail outlets account for a significant proportion of cigarette sales (American Heart Association and Campaign for Tobacco Free Kids, 2012).
We used data collected among the 18,103 panelists observed continuously over the six-year period between January 2004 and December 2009, which included 5,575 cigarette purchasers (30.8%). We further restricted our sample to those who 1) made a cigarette purchase in 2004; 2) made ≥1 cigarette purchase in 2005 or later; 3) purchased ≥20 cigarette packs between 2004 and 2009; and 4) resided in one of the top 75 Designated Market Areas (DMAs) in order to track anti-smoking advertising. These criteria resulted in a final estimation sample of 1,582 panelists (households). In reference to criterion 3, we also examined alternative usage cut-points, specifically 50 and 100 packs of cigarettes. The main findings reported here were not significantly changed.
Measures
Sociodemographic characteristics-We included age, gender, income level, and race/ ethnicity in our analyses. If the household included only a single individual, then we used the individual's age. If the household included two adults, we used the average of the two adult member's ages. While this approach has limitations, the correlation of male and female adult household member ages was .874. We also included a variable indicating female single member households and male single member households, with the constant being mixed gender adult member households. In addition, exploratory analyses indicated that African American quit rates were significantly different from other races/ethnicities; thus, we chose to categorize race/ethnicity as African American versus other.
Purchasing characteristics-We used the consumer purchase panel to create transaction histories that include a record of the brands, flavors, prices, and machine-tested nicotine content of cigarettes purchased by households for the six-year period from 2004 to 2009. We used each panelist's first twelve months of activity to initialize the transaction history variables and quality preferences. We defined a menthol smoker to be a smoker that devoted ≥80% of units purchased to menthol cigarettes. We also tested alternative definitions of being a menthol smoker in our statistical models (i.e., ≥20%,≥50%); however, findings did not change significantly. "Quality preference" was operationalized as the average price per pack in each month of a household's most often purchased brand (Aaker, 1996 , Ailawadi et al., 2003 . This definition is rooted in academic marketing research related to the concept of brand equity. Specifically, price premiums reflect consumer's perceptions of brand quality. Thus, our quality preference measure is simply the average price paid during the first year of the data (2004). The highest quartile paid at least $2.55 per pack (exclusive of taxes), the average price was $1.79 and the lower quartile paid less than $1.30. We also included "Recency", operationalized as the time in months since a cigarette purchase. Recency has been found to be highly predictive of future customer purchasing in a wide range of marketing contexts (Lewis, 2004) . We also included the consumer's previous level of nicotine intake as measured by the machine-tested nicotine levels of the cigarettes purchased in the previous month multiplied by cigarette consumption. For example, for April 2008, nicotine intake would be the machine-tested nicotine levels of the cigarettes purchased in March 2008 multiplied by cigarette consumption. If no cigarettes were purchased in the previous month, then "nicotine intake" used to model behavior in the next month would be zero.
Tobacco control environments-We supplemented the individual consumer information with data on three major tobacco control practices. This information is collected from multiple sources and includes cigarette excise taxes, anti-smoking advertising rating points, and smoke-free restrictions as indicated by the zip codes of each panelist. Cigarette excise taxes were obtained from the Tax Burden on Tobacco report (2011), which provides detailed information on federal, state, and local tax rates and effective dates. For simplicity, we assumed that a smoker purchased only from stores located in the same state that he or she lives and matched the federal, state, and local cigarette excise taxes, respectively. We created a variable that captured the average tax inclusive prices faced by the consumer each month. For anti-smoking advertising, we matched each smoker to a specific Designated Market Area (DMA) based on his or her zip code according to Nielson's DMA map. We obtained data on adult-targeted anti-smoking advertising gross rating points from A.C. Nielson, for all cable and network television in each DMA. Rather than directly include antismoking advertising, we created a variable that defines the stock of health advertising, which is a common approach in the economics and marketing literatures (Little, 1979) . The basic procedure is that each month the current stock of anti-smoking advertising is calculated as the sum of the current gross ratings points in the customers (DMA) and the previous stock multiplied by a decay factor of .95. The advertising stock variables are initialized using DMA level gross ratings points for the period from 2000 to 2004. To assess smoke-free restrictions, each smoker was matched to their respective state's level of smokefree policies in four common venues -restaurants, bars, private workplaces, and government workplaces -from the CDC's STATE tracking studies. In each venue, smoke-free restrictions were assigned one of three values: 0 for no restriction, .5 for partial restriction, and 1 for a complete restriction. We took the average of the smoke-free restrictions in the four venues to describe a state's smoke-free policy level.
Cessation-The outcome in this study was smoking cessation. Specifically, we defined a smoker to have "quit" if he or she did not purchase a pack of cigarettes for at least one year. A recent meta-analyses indicated that 10% of smokers relapse after one year of abstinence (Hughes et al., 2008) . Thus, this outcome was defined in order to capture smokers who have quit with low risk of relapse. We also tested alternative definitions of quitting such as no purchases over a 6 month period in our statistical analyses; however, findings were not significantly altered.
Data Analysis
First, we examined the distribution of packs purchased per year. We also examined the extent to which individuals were consistent in purchasing menthol cigarettes per "share of category". Share of category is a common marketing metric reflecting the proportion of units of a specific type or brand of product in a product category. For example, if a household purchased five packs of menthol cigarettes and 10 packs of other cigarettes the menthol share of customer would be 5/15 = 33.3%.
Then, we conducted descriptive statistics and survival or hazard models examining cessation. Survival models have been used in other marketing research (Lewis, 2006) to study consumer attrition. In our analyses, duration was the time until quitting, and censoring occurred if an individual had not quit prior to the end of the observation period. We examined the main effects of participant demographics, purchasing behaviors, and tobacco control environment on cessation. Then, we tested for interactions between being a menthol cigarette smoker and tobacco control measures including excise tax levels, anti-smoking advertising, and smoke-free air policies. All analyses were conducted using STATA 12. Table 1 shows the share of category devoted to menthol cigarette expenditures (percentage of menthol packs divided by total packs). In the six-year panel, 52% of smokers purchased only a single brand, and 33% purchased only two brands. Menthol cigarettes accounted for 30.6% of cigarette spending. Roughly 60% of smokers devoted < 10% of expenditures on menthol cigarettes, and >25% allocated >80% of expenditures on menthol cigarettes. Figure  1 shows the distribution of packs purchased per year, indicating that the proportion of nonpurchasers of cigarettes increased from 2004 to 2009. In 2005, 2.09% of the panel purchased zero cigarettes. This "quit" percentage increased to 5.8% in 2006, 10.7% in 2007, 17.6% in 2008, and 23.8% in 2009 . Table 3 indicates that African American consumers were more likely than non-African American consumers to purchase menthol cigarettes (54.5% vs. 25.2%, respectively). Quit rates for menthol cigarette smokers were lower compared to nonmenthol smokers (19.8% vs. 27.4%, respectively). For African Americans, the quit rate for nonmenthol smokers was 18.5% versus 17.0% for menthol smokers. In comparison, the corresponding quit rates for non-African American households were 26.8% among nonmenthol smokers and 21.3% among menthol smokers.
RESULTS

Brand/Menthol Loyalty
Descriptive Statistics and Hazard Model Results
In terms of other consumer characteristics, males were less likely to quit smoking (HR=0.46; CI 0.28, 0.74). In addition, having higher quality premium preferences (HR=0.80, CI0.77, 0.91), lower recency (HR=1.04, CI 1.02, 1.05), and having higher nicotine intake rates (HR=0.99, CI 0.99, 0.99) were related to lower likelihood of quitting smoking. These terms are both related to the addictive nature of cigarette consumption. Since the recency term increased as time since cigarette purchase, the recency coefficient suggests that quitting was less likely when the consumer had purchased more recently. Therefore, the recency variable is a control term that captures habitual purchasing tendencies. In terms of the tobacco control environment, higher overall cost of cigarettes was positively associated with quitting (HR=1.07, CI 1.01, 1.14). We also examined the interactions among the consumer behavior variables, particularly menthol smoking, and the tobacco control environment variables to assess whether menthol consumption made smokers more or less responsive to tobacco control activity. This model did not yield any significant interactions. Figure 2 shows the survival plots for menthol and non-menthol smokers of different races. The survival rates are derived from the hazard model after controlling for individual differences and differences in exposure to tobacco control policies. In this context, "survival" corresponded to a consumer continuing to smoke and the quit rate is one minus the survival rate. The figure shows that African American menthol smokers were the most likely to continue smoking while non-African American nonmenthol smokers were the most likely to quit smoking. By the end of 2009, menthol smokers were less likely to quit (17.1% in African Americans, 24.2% in non-African Americans) compared to nonmenthol smokers (21.9% in African Americans, 29.4% in non-African Americans). Moreover, African American menthol and nonmenthol smokers were less likely to quit than non-African American menthol and nonmenthol smokers, respectively.
DISCUSSION
The current study provides novel and important data regarding cigarette purchasing behaviors through the use of a rich national multifaceted dataset that monitored the characteristics of cigarette purchases in the actual mark environment for a period of six years and accounted for time and geographical variation in tobacco control activity. In the context of the Socio Ecological Model, while individual level consumer behaviors were significantly associated with cessation, taxation level was the only environmental level factor that was significantly related to cessation. Moreover, interactions across the variables that we assessed on these two broad levels were not found in relation to cessation.
One major finding was that menthol versus nonmenthol smokers were significantly less likely to quit smoking (18% versus 25%), controlling for other individual consumer behaviors and tobacco control environment factors. This is consistent with previous research indicating lower cessation rates of menthol smokers (Ahijevych and Garrett, 2004 , Harris et al., 2004 , Okuyemi et al., 2004a , Pletcher et al., 2006 . Additionally, we documented the strong "flavor" loyalty among menthol smokers, per the distribution of share of category allocated to menthol products.
Another major finding of the current analyses was the lower quit rates among African American households, which adds to the compiling literature suggesting lower quit rates among African American smokers (Choi et al., 2004) and the compounding risk of continued smoking related to menthol cigarette smoking among African Americans (Okuyemi et al., 2004b , Gandhi et al., 2009 , Okuyemi et al., 2007 . The novel methodology used in this study provides a rich behavioral model of tobacco use among a large representative sample of consumers. Interestingly, income was not associated with cessation in this study. Prior research has indicated that lower likelihood of cessation is associated with lower socioeconomic status as indicated by income (Siahpush, 2009 ) and education level (CDC, 2011) . Numerous studies have documented that raising the price of cigarettes directly reduces both adult and youth smoking, particularly among low-income smokers (CDC, 1998) . However, price and overall cost (including excise tax) were major predictors of cessation. There is strong evidence in support of taxation in tobacco control efforts (CDC, 2012) , so this finding is not surprising.
In terms of consumer characteristics, households with single men were less likely to quit than mixed gender households, whereas households with single women were not significantly different. In addition, those with lower nicotine intake and those with lower quality premium preferences were more likely to quit smoking. If lower nicotine intake can be assumed to be a proxy for lower consumption and potentially lower addiction (Hyland et al., 2006 , Baker et al., 2007 , this finding is not surprising, as other research has indicated that lower baseline smoking predicts cessation (Hyland et al., 2006) . In terms of quality preference, those who spent less on their cigarettes were more likely to quit smoking. This result is consistent with the marketing literature that has consistently found that lower quality brands tend to be more price elastic (Hoeffler and Keller, 2003) and have less loyal consumers.
Finally, we also documented that tobacco counter-marketing and levels of smoke-free air policies were unrelated to cessation. In addition, we did not find any significant interactions between taxation, anti-tobacco promotions, smoke-free policies, and menthol user quit rates. However, it is possible that the variability of these factors was not large enough to have differential impact on individual-level consumer behavior.
Limitations
Limitations include the reliance on panelists to fully report all cigarette purchases and the assumption that purchasing is equivalent to consumption. An additional issue is that the consumer panel operates at the household level. Furthermore, our definitions of smoker, menthol smoker, and cessation are somewhat arbitrary. We estimated models using other criteria for these definitions and found our results to be robust to different definitions of "smokers" and "menthol users" Finally, we did not include all tobacco control policies in our models, as there was relatively little variability compared to the policies included in the current study.
CONCLUSIONS
These findings add to the accumulating literature suggesting lower cessation rates among menthol versus nonmenthol smokers. The novel approach and multi-level data included here provide additional perspective regarding consumer behavior and the impact of policy, community, and individual characteristics in relation to long-term cessation outcomes over a six-year period. While we found no differential influence of tobacco control activities on smoking outcomes among menthol and nonmenthol smokers, these findings provide support for increased regulation of menthol in a similar manner to other cigarette flavorings.
HIGHLIGHTS
• Menthol cigarette smokers are less likely to quit compared to non-menthol cigarette smokers.
• African Americans are more likely to smoke menthol cigarettes and less likely to quit smoking.
• Menthol and non-menthol smokers are not differentially affected by tobacco control policies.
Figure 1.
Distributions of purchased cigarette packs annually Cumulative proportion of quitters over time Note: the adjusted cumulative quit rate among African American menthol users is 17.1% at the end of 2009; the adjusted cumulative quit rate among African American nonmenthol users is 20.9% at the end of 2009; the adjusted cumulative quit rate among Non-African American menthol users is 24.2% at the end of 2009; the adjusted cumulative quit rate among Non-African American nonmenthol users is 29.4% at the end of 2009. Note: a. The Chi-square for menthol cigarette smoking by African American is 65.89(1) with a p-value<.01; b. The Chi-square for quit rate by African American is 4.63(1) with a p-value<.05; c. The Chi-square for quit rate by menthol cigarette smoking is 7.34(1) with a p-value<.01.
